Despite minimum drinking age laws, underage college students engage in high levels of risky drinking and reach peak lifetime levels of alcohol dependence. A group of presidents of universities and colleges has argued that these laws promote disrespect for laws in general and do not prevent drinking or related negative consequences. However, no study has investigated the policy-relevant question of whether students who endorse a personal responsibility to obey drinking laws, regardless of their opinions about the laws, are less likely to drink or to experience negative consequences. Therefore, we compared endorsers to nonendorsers, controlling for race, gender, and baseline outcomes, at 2 universities (Ns ϭ 2,007 and 2,027). Neither sample yielded a majority (49% and 38% endorsement), but for both universities, all 17 outcome measures were significantly associated with endorsement across all types of analyses. Endorsers were less likely to drink, drank less, engaged in less high-risk behavior (e.g., heavy/binge drinking), and experienced fewer harms (e.g., physical injury), even when controlling for covariates. Racial/ethnic minority groups were more likely to endorse, compared to White students. By isolating a small window of time between high school and college that produces large changes in drinking behavior, and controlling for covariates, we can begin to hone in on factors that might explain relations among laws, risky behaviors, and harms. Internalization of a social norm to adhere to drinking laws could offer benefits to students and society, but subsequent research is needed to pin down causation and causal mechanisms.
Constitution (known as "Prohibition"), when most states established a minimum drinking age of 21 years (Wechsler & Nelson, 2010) . This age standard generally prevailed until the 1970s.
During the Vietnam War period, the argument was made that those old enough to serve in the military should be granted the right to drink alcohol, among other rights (e.g., the 26th amendment, adopted in 1971, lowered the minimum voting age to 18). Thus, many states lowered the drinking age to 18. However, this change was followed by increases in alcohol consumption and corresponding increases in alcohol-related traffic fatalities, as well as other negative consequences, particularly among young adults.
In 1984, Congress passed the National Minimum Drinking Age Act, which is the focus of this study. The Act imposed a penalty of 10% of a state's federal highway appropriation on any state setting its drinking age lower than 21 years; all 50 states complied with the provisions of the Act by 1988. Although alcohol consumption remains the leading cause of death among adolescents and young adults, consumption has declined appreciably among 18-to 20-year-olds since the 1980s (Masten et al., 2008; Wechsler & Nelson, 2010) . Studies have documented a relation between minimum drinking age laws and reductions in alcohol-related adverse outcomes, such as reductions in underage drinking drivers involved in fatal crashes (Fell et al., 2008; Wagenaar & Toomey, 2002) .
Nevertheless, the lifetime prevalence of alcohol dependence is highest between the ages of 18 and 20 years, peaking before the legal drinking age of 21 years in the United States (dependence as defined according to the criteria of the American Psychiatric Association; Masten, Faden, Zucker, & Spear, 2008) . The transition from high school to college, which we study here, is especially problematic. In the first few months of college, students are at heightened risk for hazardous drinking (White, Kraus, & Swartzwelder, 2006) . Moreover, college students are more likely to engage in heavy drinking than same-aged peers who do not attend college (e.g., Hingson, Zha, & Weitzman, 2009 ). Among college students, the magnitude of alcohol-related negative consequences is high: Annual estimates are 599,000 unintentionally injured, 696,000 physically assaulted by another drinking student, and 97,000 sexually assaulted, according to national surveys (Hingson et al., 2009) .
Despite the prevalence of heavy drinking and associated negative consequences among college students, a group of presidents of colleges and universities launched the Amethyst Initiative in 2008 to reconsider the National Minimum Drinking Age Act. By 2011, 135 college leaders had signed a pledge to encourage public debate about reducing the minimum drinking age to 18 years (Amethyst Initiative, 2011) . These college leaders, and an allied organization, Choose Responsibility (2011) , suggested that the current drinking age of 21 years is not effective in preventing underage students from using alcohol and experiencing the negative consequences of drinking (Martinez, Muñoz García, & Sher, 2009 ). They contended that the current policy promotes disrespect for the law and encourages "a culture of dangerous, clandestine 'binge drinking," and that changing this policy will help students make healthy decisions about alcohol (Amethyst Initiative, 2011) .
The Amethyst Initiative and similar efforts are predicated on assumptions about attitudes toward the law and their effects on alcohol use and abuse (Wechsler & Nelson, 2010) . For example, some college presidents have argued that young adults learn to drink more responsibly in European countries where the minimum legal drinking age is lower. However, the data do not support this contention. On the contrary, many European countries have higher rates of frequent binge drinking in adolescents than the United States and early exposure to alcohol is a risk factor rather than a protective factor (e.g., Reyna & Farley, 2006) .
The high rate of underage drinking, however, raises questions about the endorsement of the minimum drinking age and the effect of endorsement on drinking, especially in college populations in which underage students live in close proximity to students who can legally drink (Martinez et al., 2009) . Few studies have examined how attitudes toward the minimum drinking age law-rather than toward alcohol generally-might be related to drinking and its negative consequences in college students (however, see below). Although enforcement strategies and additional state laws (about 245 laws as of 2005) reduce access to alcohol, surveys suggest that availability of alcohol is widespread on college campuses (Lipperman-Kreda, Grube, & Paschall, 2010) . Because access to alcohol cannot be prevented entirely through legal prohibition and enforcement, the decision-making and self-regulation processes of adolescents and young adults come into play in adherence to laws, such as the minimum drinking age Act (e.g., Fischhoff, 2008; Masten, Fadden, Zucker, & Spear, 2008; .
More generally, developing effective legal policies that reduce rates of underage drinking requires identifying the mechanisms that contribute to alcohol-related attitudes and behaviors. We adopted a multicomponent theoretical framework that synthesizes biological, social, cognitive, and developmental factors in decision making (e.g., Reyna, Chapman, Dougherty, & Confrey, 2012) . Thus, we assume that general alcohol-related attitudes are shaped by social influences (e.g., from peers and family; Bourgeois & Bowen, 2001; Read, Wood, Davidoff, McLacken, & Campbell, 2002) as well as by specific aspects of personality, such as conscientiousness, that are empirically related to alcohol use (Kashdan, Vetter, & Collins, 2005) . For example, studies suggest that people high in conscientiousness are more likely to be law abiding, obedient, disciplined, and careful compared to people low in conscientiousness (and to have fewer alcohol-related problems; Ozer & Benet-Martinez, 2006) . We control for many of these preexisting factors in our analyses by controlling for baseline measures of our outcomes (by entering them as covariates in regression analyses; see below).
We also build on prior theory and evidence concerning adolescents' and young adults' views of laws and social conventions (Smetana & Villalobos, 2009 ). Social cognition, including reasoning regarding adherence to laws and social norms, is undergoing change as adolescents enter higher stages of thought. Of relevance to our focus, many young adults in this study are likely to have progressed beyond mindless adherence to laws or rules, internalizing their rationale. At the same time, the peer context is becoming much more influential, as young adults gain greater freedom and are less subject to parental monitoring (Smetana, CampioneBarr, & Metzger, 2006) . Thus, we phrased our key question about legal age to drink in terms of personal responsibility: "I have a responsibility to myself to wait until I am legal to drink." The phrase "to myself" was added to distinguish personal endorsement This document is copyrighted by the American Psychological Association or one of its allied publishers.
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of internalized values and principles from mere compliance with others' values and principles.
1 Specifically, because our focus is on the transition between high school and college, we control for many aspects of personality and social cognition that are influential immediately prior to college by covarying out baseline measures (obtained in the summer prior to college) of each of our 17 outcome variables. For example, the heaviest-drinking college students are more likely to have been heavy drinkers in high school (Wechsler & Nelson, 2010) ; we add heavy drinking at baseline as a covariate in our analysis of heavy drinking in college. That is, we conducted separate regression analyses for each of our 17 outcome variables and statistically controlled for baseline values on each variable (e.g., measures of quantity and frequency of drinking; negative consequences associated with drinking).
Together with standard demographic variables, we relate endorsement of a personal responsibility to obey minimum age drinking laws to 17 outcomes, all of which were identified a priori as important outcomes. The outcome measures were based on prior theoretical research, national surveys (e.g., Monitoring the Future, National College Health Assessment survey, and Youth Risk Behavior Surveillance survey), and on clinical experience with college students (see Measures and Procedure below). Naturally, clinical experience by itself is not sufficient to demonstrate the validity of any outcome item; instead, empirical research also supported the use of all of the outcome measures in this study. Most of the outcome items were drawn from similar national surveys that have been extensively validated using large, representative samples (e.g., Centers for Disease Control and Prevention, 2012; Matthews & Miller, 1979; Schiller, Lucas, Ward, & Peregoy, 2012) . Thus, we selected outcome measures from among those used in previous empirical studies, and then tested whether they were related to endorsement of the legal item.
Although there are a number of ways to organize these 17 self-reported outcome measures, we grouped them into three conceptually related categories for the sake of exposition: four items that query the amount and frequency of alcohol consumption; six items that are related to higher levels of consumption and problem drinking (e.g., heavy/binge drinking and drinking games); and seven items that assess the experience of negative consequences of consumption (e.g., drinking-related physical injuries) (Hingson et al., 2009; Wechsler & Nelson, 2010) . These categories in no way affect our analyses; they are merely ways of discussing the natural progression of problem drinking from use, to high-risk use, to experiencing more frequent harms associated with high-risk use (Vaillant, 1995 (Vaillant, , 2003 . Note that these outcomes are not assumed to be independent of one another. On the contrary, as examples, heavy/binge drinking and playing drinking games would be expected to correlate with measures of the amount and frequency of alcohol consumption.
Although almost all of the outcome measures are descriptive (rather than explanatory) and drawn from previous surveys, two of the 17 outcome measures were modeled on items used to express the "gist" of social values in other domains of risk taking, based on fuzzy-trace theory (Mills, Reyna, & Estrada, 2008; . Briefly, research indicates that people extract simple mental representations of the gist (essential meaning) of their decision options, in parallel with verbatim representations of exact words or numbers. They then retrieve simple valenced (i.e., what is good or bad, better or worse) principles from long-term memory (e.g., "Getting some money is better than getting no money;" "No risk is better than some risk") that are applied to the gist representations to produce choices (Rivers, Reyna, & Mills, 2008) . These conclusions about mental representations and gist principles have been supported by the results of hypothesis-driven experiments and of mathematical models that test specific processing predictions (see Clark & Clark, 1977; Reyna, 2008 Reyna, , 2012 Reyna & Brainerd, 2011) .
In this study, we asked experts on alcohol dependence to nominate examples of gist principles based on the empirical literature (e.g., Baer, 2002; Bellis et al., 2010; Brown et al., 2008; Cacioppo, Hawkley, & Berntson, 2003) . This literature documents relations between such variables as boredom and loneliness, on the one hand, and alcohol consumption and negative alcohol-related consequences, on the other hand, especially in the context of drinking to "get drunk." Boredom can be explained as a precursor to high-risk drinking in theories of biological arousal; according to these theories, risk taking (including substance use) satisfies a need for stimulation (or sensation seeking; Zuckerman, 1994) . Consistent with this view, high-risk drinking has been associated with feelings of boredom in college students (Orcutt, 1984 ; see also Bellis et al., 2010) . In addition, drinking can be used to satisfy a need for affiliation (e.g., to avoid loneliness, fit in with friends, or maintain relationships). In the latter connection, gist principles that tap a need for affiliation, such as "Having sex is better than losing a relationship" and "Having a relationship is better than not taking a risk," have been shown to predict sexual risk taking among adolescents and college students (e.g., Mills et al., 2008; . Therefore, two items capturing gist principles related to boredom and loneliness were added, "Getting drunk is better than being bored" and "Getting drunk is better than being alone," which were evaluated in the present research for their relation to endorsement of the legal item.
The main question we ask is whether endorsing a personal responsibility to obey the minimum legal age predicts unique variance (beyond baseline variables) in alcohol behavior and alcohol-related consequences in the initial, vulnerable months of college in which hazardous drinking increases sharply. Consistent with social domain theory, fuzzy-trace theory, and other frameworks, we expect endorsement to predict alcohol-related outcomes in regression analyses (Jambon & Smetana, 2012; Reyna & Brainerd, 2011) . However, this result is not a foregone conclusion. There are a number of theoretical reasons why endorsing personal responsibility to obey drinking laws might not predict college drinking (and related outcomes). For example, the brain undergoes substantial development through adolescence into the early twenties, with associated developments in variables such as sensation 1 Consistent with this distinction, endorsement of the responsibility "to myself" (as assessed by the legal item) differ from feeling a responsibility to comply with others' values and principles (e.g., friends and family, "I have a responsibility to my parents/family. . ."). Correlations between the legal item and such items concerning other people's values and principles have been found to be low (ranging from .13 to .23); in contrast, correlations between the latter items concerning other people was .60 in one sample and .61 in another sample. Thus, perceptions of (and concerns about complying with) other people's values and principles did not correlate highly with the legal item, although they did correlate with one another. This document is copyrighted by the American Psychological Association or one of its allied publishers.
seeking and self-regulation that predict risky behavior (e.g., Casey, Getz, & Galvan, 2008; Quinn & Fromme, 2010; Reyna et al., 2012; Steinberg, 2008) . Although social reasoning might be advanced, self-regulation remains less reliable for younger compared to somewhat older adults (e.g., Reyna et al., 2012) . In other words, a young adult might endorse a value or social norm that they cannot act on reliably in social contexts involving tempting rewards and social benefits. Therefore, because of a lower ability to self-regulate among young adults, endorsement of this law might not be significantly related (or might be only weakly related) to self-reported alcohol behaviors or alcoholrelated consequences in college students. Another reason why we might not observe a relation between endorsement and alcohol-related outcomes is that, as supporters of the Amethyst Initiative and others argue, college students might not endorse a personal responsibility to obey what many view as an unfair law (e.g., Jambon & Smetana, 2012; Martinez et al., 2009) . Prior research has addressed whether college students think that the minimum drinking age law is unfair and whether they have favorable attitudes toward 18 -20-year-olds drinking (e.g., Bourgeois & Bowen, 2001; Martinez et al., 2009) . For example, Martinez et al. showed that heavier drinkers were more likely to think the law was unfair. Although important, this research does not directly address the issue of whether students intend to comply with the law regardless of their attitudes toward it-and how that perceived responsibility might relate to the public policy goal of reducing negative consequences. In short, the hypothesis that endorsement (of a responsibility to obey minimum drinking age laws) predicts alcohol behavior or consequences, beyond baseline or demographic variables, is an empirical question-a question that is directly relevant to one of the most legally regulated problems of public health, underage drinking.
Method Participants
The participants for both studies were incoming first-year college students (transfer and international students were excluded). University A is a large, urban, public research university in Philadelphia, Pennsylvania. The population of undergraduate first-year students was 57% female and 31% minority students (Temple University, 2012) . The sample of first-year students at University A was 62% female, mean age 17.91 years (SD ϭ 0.55), and at least 28% minority students (African American 13%, Asian 11%, Hispanic 4%, White 66%, Other 4%, and Refused 2%).
University B is a midsized, rural, highly competitive, private university in Ithaca, New York. The undergraduate population of first-year students was 48% females and 28% minorities (Cornell University, 2012) . The University B sample participants were 50% female, mean age 17.86 years (SD ϭ 0.61), and at least 34% minority students (African American 4%, Asian 23%, Hispanic 7%, White 60%, Other 3%, and Refused 3%). Both samples were representative (i.e., they did not differ demographically from the larger populations from which they were sampled). At both University A and B, the majority lived on campus or in a residence hall (82% and 95%, respectively).
Sampling Procedure and Participant Flow
Although the studies were run separately at two campuses, the sampling procedure was identical: In July, all incoming first-year students listed with the registrar were randomly assigned to either a control or educational intervention group as part of a larger study of an online alcohol prevention program (reported elsewhere).
(Results here for all outcomes were significant for the control groups, analyzed separately from the intervention groups.) After adjusting for students who withdrew enrollment after randomization and those who did not complete both baseline and follow-up surveys, 982 remained in the control group and 1,025 in the intervention group at University A, whereas 952 remained in the control group and 1,075 in the intervention group at University B. Although the response rate for control and intervention groups were similar within each campus, University A had an overall response rate of 49%, whereas University B's response rate was 68%.
Measures and Procedure
Participants completed a baseline survey during the initial (summer) phase of the study. After completing the baseline survey, students in the intervention group completed a commonly used alcohol education program (Alcohol-Wise®). One month after arrival on campus, participants who had completed the summer phase of the study were sent e-mail reminders to complete the follow-up survey. Over a 2-week period, several email reminders were sent.
The questions on the baseline and follow-up surveys were identical: The only difference was that the baseline survey was completed before participants arrived on campus, whereas the follow-up survey was completed 4 -6 weeks into the fall semester. Participants were asked to indicate whether they agreed or disagreed with the statement, "I have a responsibility to myself to wait until I am legal to drink." 2 All 17 outcome measures were identified in advance. Outcome variables were self-reported and included: four drinking patterns and frequencies items (some items were used to estimate blood alcohol content); six risky drinking behavior items; and seven items assessing experience of harms associated with drinking (see Table 1 for items).
Drinking measures implemented two types of alcohol-use calendars. For the first type of calendar, students indicated the number of drinks they consumed for each day of the week for a typical drinking week in the past month (beer, wine, and liquor were recorded separately and then combined for a total drink sum). Then, at a later point in the survey, participants indicated daily drinking totals on a 14-day calendar. A third measure of drinking did not use a calendar; students recalled the occasion when they drank the most (and estimated number of drinks). For each ques-2 The results are reported in detail in the Results section, but readers might wonder about the reliability of the legal item. An unreliable measure (i.e., one that varies randomly) cannot correlate with outcome variables because such variation is unreliable (by definition). With this simple single item, we predicted (in the regression sense) close to 100% of the outcome measures, and not just on one occasion (which is usually not achievable with a single item, per the Spearman-Brown formula), but on multiple tests (baseline and follow-up) and with multiple samples (University A and B), which is surprising for a single item. Thus, the results (demonstrating successful prediction) are evidence for at least sufficient reliability. This document is copyrighted by the American Psychological Association or one of its allied publishers.
tion, instructions specified approximate drink equivalents for beer, wine, and liquor drinks. The calendar (i.e., timeline) method for assessing alcohol consumption has been assessed to be a reliable measure among college students (Sobell, Sobell, Klajner, Pavan, & Basian, 1986) . The Alcohol-Wise® program also contains a personalized feedback program, which has standard questions used to estimate blood alcohol concentration: gender, weight, and the time spent drinking and amount of alcohol drank during a typical drinking week (Matthews & Miller, 1979) . In addition to standard measures of high-risk drinking (see Table 1 ), high-risk measures included two theoretically motivated "gist-based" outcomes questions: "Getting drunk is better than being bored" and "Getting drunk is better than being alone." Similar items were part of a gist-principles scale that has demonstrated scale reliability (Cronbach's alphas of .82 and .74; . The two high-risk measures of playing drinking games and skipping a meal to get drunk faster were also added to standard measures of high-risk drinking. Highrisk measures of heavy-drinking (Heavy-1 and Heavy-3) were calculated from the self-report drinking calendars, using the established consumption standard of 5 or more drinks according to heavy and/or binge drinking criteria (e.g., Schiller, Lucas, Ward, & Peregoy, 2012) .
The seven harm-outcomes questions are similar to those on national surveys (e.g., Hingson et al., 2009 ) and drawn from the National College Health Assessment survey (American College On the calendar below, please indicate the total number of alcoholic drinks you drank each day for the past two weeks. One standard drink ϭ 10-12 oz beer ϭ 5 oz wine ϭ 1 shot or mixed drink. (Below these instructions appeared 2 rows of 7 boxes, labeled with the days of the week. The numbers of each day's drinks were summed.)
Continuous Total drinks
For the past month, please describe a typical drinking week. For each day, fill in the number of standard drinks of each type of alcohol you consumed and the number of hours you drank on that day. (Below these instructions appeared 4 rows of 7 boxes labeled with the days of the week. The rows were marked "beer", "wine", liquor", and "hours". The numbers of beer, wine, and liquor drinks were summed.)
Continuous Typical week
Think of the one occasion during the past month where you drank the most. Fill in the number of standard drinks of each type you consumed and the number of hours you drank that day. (Below these instructions appeared 4 boxes marked "beer", "wine", "liquor", and "hours". The numbers of beer, wine, and liquor drinks were summed.)
Continuous Drank most
Blood alcohol content was calculated from the number of drinks and the number of hours reported in Drank Most question, in addition to self-reported weight and gender using the Matthews and Miller's (1979) formula.
Continuous Blood alcohol content
High Risk Your drinking behavior: The following statements reflect values or principles that may guide students' choices when drinking alcohol. Even if you never drink, which of the following values or principles would apply if you were to drink? (Select all that apply). (Participants were then presented with a list of items that had a checkbox to the left of the item. Included in that list of items are the two outcomes below; "Alone" and "Bored".) Getting drunk is better than being alone.
Yes/no Alone Getting drunk is better than being bored.
Yes/no Bored Heavy-1 was calculated as "Yes" if a person reported more than 5 drinks in one day of the 2 week drink calendar (Total Drinks).
Yes/no Heavy-1
Heavy-3 was calculated as "Yes" if a person reported at least 3 days on the Total Drinks calendar as having more than 5 drinks in one day.
Yes/no Heavy-3
Within the past 30 days, if you drank, how often did you play drinking games? (Below the question 5 choices marked "Always", "Usually", "Sometimes", "Rarely", and "Never".)
5-point scale Drinking games
Within the past 30 days, if you drank, how often did you skip a meal to get drunk faster? (Below the question 5 choices marked "Always", "Usually", "Sometimes", "Rarely", and "Never".) 
Results

Preliminary Analyses
Analyses showed that the two groups (control and intervention groups) in each study were comparable at baseline, as expected given that they were randomly assigned. Specifically, baseline measurement of the intervention and control groups did not significantly differ on gender, race, or measures of alcohol consumption, risky drinking behaviors, or harms experienced due to alcohol use. Nevertheless, full regression models adjusted for study group as well as gender, race, and baseline behaviors/harms for all outcome variables to ensure that differences in agreement with the legal age item accounted for unique variance in alcohol-related outcomes. (All outcomes were also significant for the control groups analyzed separately).
Relations among predictor variables were examined for multicollinearity. The Variance Inflation Factor (VIF) was calculated for all predictors in each regression model, which is an indicator of multicollinearity. A VIF value of 10 or higher is traditionally interpreted as indicating multicollinearity, although some use a more stringent lower limit of 4 (O'Brien, 2007) . At University A, VIF values ranged from 1.0 to 1.3, and at University B from 1.0 to 1.2, all well below the conservative cutoff value.
Correlations provide a rough idea of how outcomes were related (but see below for more sophisticated analyses). As expected, outcome measures of alcohol consumption were correlated significantly: Among the four "drinking" measures, correlations ranged from .66 to .89 at baseline and from .65 to .90 at follow-up for University A. The corresponding correlations for University B ranged from .63 to .91 at baseline and from .71 to .90 at follow-up. Among the high-risk measures, the two heavy/binge drinking measures correlated with each other (.57 at baseline and .68 at follow-up for University A and .52 and .63, respectively, for University B) and with playing drinking games (.57 and .37 at baseline and .54 and .43 at follow-up for University A; .53 and .34 at baseline and .58 and .46 at follow-up for University B). Correlations between any measure and skipping meals to get drunk did not exceed .40 for either sample (perhaps a restriction-of-range issue due to the low base rate of this activity; see Table 2 ). The "alone" and "bored" measures correlated with each other (.54 at baseline and .57 at follow-up for University A; .52 at baseline and .55 at follow-up for University B). Although the latter items correlated significantly with other measures, the correlations did not exceed .40 for either sample.
Naturally, the four drinking measures (amount and frequency of drinking) were also correlated with heavy/binge drinking; correlations ranged from .46 to .76 at baseline and from .53 to .79 at follow-up for University A and from .41 to .73 at baseline and from .55 to .80 at follow-up for University B. The four drinking measures, plus the two heavy/binge drinking measures, all correlated with playing drinking games (correlations ranged from .37 to .70 at baseline and from .43 to .68 at follow-up at University A and from .34 to .70 at baseline and from .46 to .71 at follow-up at University B).
Among the harms, the "regret" (did something that was later regretted) and "forgot" (i.e., experienced a blackout) items correlated with one another: .47 at baseline and .45 at follow-up for University A and .42 and .45, respectively, for University B. Regret also correlated with the four drinking items, the two heavy/ binge drinking items, and the playing drinking games item: correlations ranged from .27 to .45 at baseline and from .32 to .40 at follow-up for University A and from .31 to .44 at baseline and from .36 to .45 at follow-up for University B. All other correlations for the regret item did not exceed .40.
For the forgot item, correlations with the four drinking items, the two heavy/binge drinking items, and the playing drinking games item ranged from .28 to .48 at baseline and from .39 to .48 at follow-up for University A, and from .21 to .40 at baseline and from .38 to .46 at follow-up for University B. The only other correlation with the forgot item that exceeded .40 was with "injured self" for University A at follow-up (.43; the corresponding correlation was .40 for University B).
Among the two sexual and three physical injury/fighting items, none of the remaining correlations exceeded .40 for University A (although many were significant). The injured-self item correlated .41 with total number of drinks in the past 2 weeks and .44 with injury to others for University B at baseline; the corresponding correlations for University B at follow-up were .38 and 43. The correlation between injury to others and fighting was .45 at baseline and .41 at follow-up for University B.
For all correlations involving the two heavy/binge drinking measures, the low correlation in the reported ranges of correlations (reported above) was associated with the more extreme outcome (heavy-3), probably due to its lower base rate (and, thus, restriction of range). Similarly, with the exception of the correlations noted above, the two sexual and three physical injury/fighting items had low base rates, and thus correlations above .40 were also relatively rare. Overall, consumption measures were related to one another, with higher levels of consumption correlated with heavy drinking (or bingeing), playing drinking games, and forgetting (blacking out). The alone and bored items were related, as were regrets and forgetting; physical-injury/fighting items were occasionally correlated with each other and with forgetting. As outcome measures became more severe (e.g., physical injury), they were reported more rarely and were less likely to be correlated above .40. For each campus, these results also demonstrated that the outcome measures, while correlated, were not so highly correlated that the measures were redundant (John & Soto, 2007) .
Exploratory factor analyses with and without orthogonal rotation were performed on the 17 outcome measures (and with age at baseline to distinguish effects of age), separately for baseline and follow-up measures. Results were similar across analyses, so only the rotated solutions for the follow-up measures are reported in detail. At both University A and B, the exploratory factor analyses yielded three factors which accounted for 54% and 56% of the This document is copyrighted by the American Psychological Association or one of its allied publishers.
variance, respectively. (Age loaded separately, as a fourth factor, for both samples.) At University A, the three factors had the following pattern (factor loadings of .4 or higher are reported in parentheses): The four measures of drinking patterns and frequency loaded on the first factor (.86 for total drinks, .85 for typical week, .90 for drank most, and .83 for BAC), as well as three of the higher risk items (.69 for drinking games, .83 for heavy-1, and .78 for heavy-3). Forgetting also loaded .46. The seven harms items loaded on the second factor: regrets (.50), forgetting (.44), unsafe sex (.56), forced sex (53), injury to self (.58), injury to others (.67), and fighting (.64). The third factor contained the two gist-principles items: being drunk is better than being alone (.88) and being bored (.79). Skipping a meal to get drunk faster did not load above .4 on any of the factors. At University B, the pattern was similar to that of University A, with the exception that two harms measures (regret as well as forgetting) loaded on Factor 1. Thus, Factor 1 contained the four measures of drinking pattern and frequency items (.88 for total drinks, .90 for typical week, .92 for drank most, and .87 for BAC), as well as three of the higher risk items (.73 for drinking games, .83 for heavy-1, and .76 for heavy-3). Lower loadings were obtained for regrets (.51) and forgetting (.50). Factor 2 contained the two sexual harm measures, unsafe sex (.58) and forced sex (.68), and the three physical harm measures of injury to self (.55), injury to others (.73), and fighting (.69). In addition, skipping a meal to get drunk faster loaded on the second factor (.47). Factor 3 contained the two gist-principles items: being drunk is better than being alone (.88) and being bored (.81).
Descriptive Results for the Legal Item
A sizable proportion of students endorsed the statement that they had a responsibility to wait until they were of legal age to drink: Among University A students, 49% initially endorsed a responsibility to wait; among University B students, 38% endorsed such a responsibility. These proportions remained reasonably stable. The phi coefficient was .54 for the association between baseline survey endorsement of the legal age item and follow-up survey endorsement in the University A sample (p Ͻ .001); 77% of responses remained stable. The comparable phi coefficient was .57 for the University B sample (p Ͻ .001); 80% of responses remained stable. In both samples, responses were similarly likely to shift from "Yes" to "No" as from "No" to "Yes" (11.46% from "Yes" to "No" and 11.61% from "No" to "Yes" in the University A sample; 11.94% from "Yes" to "No" and 8.24% from "No" to "Yes" in the University B sample). This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Summary of Analyses of Outcome Measures
Initial analyses simply compared the means, medians, or frequencies (e.g., number of drinks) for each outcome variable for those who endorsed versus did not endorse the legal item. The choice of means versus medians for analyses followed standard conventions. These initial results provide descriptive statistics for each outcome (but see logistic and multiple regression analyses below).
Because of the high proportion of "zeros" values in the outcomes measures (those who reported not drinking; i.e., zero drinks), which violate assumptions of parametric tests, analyses of all outcome variables (dichotomous and continuous) were also performed using chi-square tests to determine whether the distribution of zeros (as opposed to nonzero responses) differed for students who did or did not endorse the legal age item. These results are not reported in detail because they did not differ substantively from results for parametric tests.
Then, logistic regression analyses were performed for dichotomous outcome variables, first, using only the legal age item as a predictor, and, subsequently, adding the remaining predictors of gender, race, group, and baseline behaviors/harms as predictors. The latter analysis is aimed at the question of whether the endorsement of the legal item has unique variance associated with it that statistically predicts outcome measures, once all other predictors are controlled for.
Finally, multiple regression analyses were conducted on the outcome measures that were continuous, again, with the legal age item first entered as a sole predictor, and, subsequently, accompanied by the other predictors of gender, race, group, and baseline behaviors/harms. For both logistic and multiple regression analyses, the baseline endorsement of the legal age item was used as a predictor of follow-up behaviors/harms, and then the same analyses were performed using the endorsement of the legal age item at follow-up. Results were considered statistically significant if p Ͻ .05.
Results for Outcome Measures
For both universities, outcome measures were significantly associated with endorsement of the legal drinking age. Tables 2 (University A) and 3 (University B) display the means, medians, or frequencies (e.g., number of drinks) broken down for those who endorsed versus did not endorse the legal items. Specifically, for University A, all 17 outcome measures (for each outcome analyzed separately) were significantly associated with endorsement at baseline and were also significantly associated with endorsement at follow-up (see Table 2 ). For University B, 16 of these 17 This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
measures were significantly associated with endorsement of the legal drinking age at baseline and significantly associated at follow-up (see Table 3 ). According to chi-square analyses, the distribution of zero ("no" or "none") responses for outcome measures also differed significantly for students who endorsed versus did not endorse the legal age item. Therefore, the same results were obtained when nonparametric and parametric tests were performed.
The corresponding logistic regression analyses for each outcome measure were also significant. (These logistic regressions with a single predictor, the legal age item, were conducted for comparison to results of entering multiple predictors, a nested models approach): Tables 4 and 5 display results for the 11 dichotomous items. The odds ratios for endorsement of the legal age item as sole predictor were consistently lower than 1, which reflects risk reduction. For example, University A students who endorsed the legal age item at baseline had an odds ratio of .18 and thus were 82% less likely to injure themselves as a result of drinking (see Table 4 ); the corresponding risk reduction for University B students was 81% (see Table 5 ). Overall, for University A students, endorsement of the legal age item at baseline was associated with an average reduction of 85% in the risk of drinking, of 81% in engaging in risky behaviors (such as heavy drinking/bingeing), and of 77% in experiencing harms (e.g., physical injury or unsafe sex; Table 4 ). Overall, for University B students, the average risk reductions were 83%, 69%, and 74%, respectively (see Table 5 ).
Once the other predictors were entered into the model, the unique contribution of endorsement of the legal age item at baseline for the University A sample remained significant for all outcomes but one (the forced sex item; Table 4 ). It should be noted that there was a low number of "Yes" responses to this dichotomous item, making it more difficult to detect differences (see Table 2 ). In the University B sample, endorsement became nonsignificant when other predictors were added for the forced sex item and two additional measures; being drunk is better than being alone, p ϭ .0609 and being involved in a fight, p ϭ .1160 (see Table 5 ). However, significant differences were obtained at follow-up for these two outcome measures for both University A students (see Table 4 ) and for University B students (see Table 5 ). Overall, therefore, for 16 out of 17 outcome measures, risk was significantly reduced in both samples for students who endorsed the legal age item, after adjustment for all other predictors.
For the six outcome measures that involved numerical responses (four continuous and two five-point rating scales), rather than dichotomous responses, multiple regression analyses yielded similar results (Tables 6 and 7 ). Endorsement of the legal age item as a sole predictor was significant for all six numerical outcomes for both samples, University A and University B, at both baseline and at follow-up. Once the other predictors were entered into the model, the contribu- Note. b ϭ Unstandardized regression coefficient; SE ϭ standardized error; OR ϭ odds ratio; 95% CI ϭ 95% confidence intervals. a Covariates include gender, race, group, and baseline measurement of outcome measure. This document is copyrighted by the American Psychological Association or one of its allied publishers.
tion of endorsement of the legal age item remained significant for all but one outcome measure (skipping meals) for one sample (University B) at one time point (baseline endorsement) (see Table 7 ). By comparison, the effect of the educational program (i.e., the intervention) was nonsignificant for all regression analyses for the University B sample (additional results reported elsewhere). Although intervention group was significant for seven of the multiple regression analyses for the University A sample, standardized beta weights were considerably smaller than those for endorsement of the legal age item.
Ancillary Analyses of Race/Ethnicity
Race/ethnicity was significantly related to endorsement of the legal item. At both Universities, racial/ethnic minority groups were significantly more likely than Whites to endorse the legal item. University A legal item endorsement was as follows: Blacks 68%, Asians 64%, Hispanics 55%, and Whites 42% ( 2 ϭ 87.90, p Ͻ .0001). A similar pattern of endorsement was observed at University B; Blacks 42%, Asians 48%, Hispanics 43%, and Whites 33% ( 2 ϭ 38.27, p Ͻ .0001). Once all other covariates were entered into logistic and multiple regressions, including endorsement of the legal item, racial/ethnic minority groups had significantly lower levels of consumption (lower amounts and frequency of drinking, less heavy/binge drinking and lower participation in drinking games) but were more likely to have regrets or forgetting. This pattern was obtained at both time points and for both universities, and extended to the alone and bored items for University A (i.e., minority groups were less likely to agree with these gist principles).
We then further examined whether the study results differed by ethnic groups by repeating the analyses separately for Whites, Blacks, Hispanics, and Asians. A post hoc analysis by racial and ethnic categories revealed very similar results to the main analysis, particularly for the continuous drinking outcome variables (e.g., total number of drinks in the past two weeks, typical drinking week, and occasion when drank the most). In some cases, low base rates of the dichotomous outcome variables prevented model estimation (e.g., unsafe sex and forced sex). At University A, the baseline and follow-up regression models that included covariates for the outcome "Drinking Games" were not significant for Blacks, Hispanics, and Asians, although they were still significant for Whites. At University B, the comparable "Drinking Games" models were significant for all groups.
Summary of Main Results
In sum, students who affirmed the statement that they had a personal responsibility to wait until they were of legal age to drink were less likely to drink, drank less, engaged in less high-risk behavior, and experienced fewer harms of all types. Affirming this responsibility at baseline, prior to entering college, predicted later college This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
drinking, risky behaviors, and harms (as did endorsement at followup, when students were in college, controlling for baseline outcome measures). Racial/ethnic minority groups were more likely to endorse the legal item than Whites (and minority groups drank less even after controlling for endorsement). Differences between those who did and did not endorse were large, with nonendorsers drinking about four times more alcohol and being about four times more likely to engage in high-risk behaviors or experience harms. Effects of endorsement generally remained significant when all other factors were entered as predictors, and exceeded the often nonsignificant effects of other predictors.
Discussion
The present study builds on prior work on attitudes toward underage drinking, but it goes beyond that work in assessing Note. b ϭ Unstandardized regression coefficient; ␤ ϭ Standardized regression coefficient, SE ϭ Standardized error; BAC ϭ blood alcohol content. a Covariates include gender, race, group, and baseline measurement of outcome measure. This document is copyrighted by the American Psychological Association or one of its allied publishers.
whether underage college students agree that they should adhere to drinking laws-regardless of whether they support those laws or think that the laws are fair-and whether that agreement is related to important public health and legal outcomes (e.g., underage drinking, sexual assault, and physical assault). The issue of adherence is directly relevant to the goals of public policy in reducing negative consequences of underage drinking, and to a widespread view that underage drinking laws should be repealed as counterproductive with respect to reducing these consequences (Fitzpatrick et al., 2012) . Underage drinking laws, and the motivation of underage drinkers to adhere to those laws, continue to be hotly debated and the subject of new legislation (e.g., a new law in Pennsylvania raises fines for underage drinking and a proposed law would allow municipalities that include a university or college to impose a fee for alcohol-related offenses to help finance local prevention programs). Given the study design, endorsement could simply be a correlate of protective factors, such as religiosity or conscientiousness, which reduce consumption. However, it is unlikely that those correlates are entirely responsible for our results. In this connection, it is vital to remember that we controlled for baseline variation in the outcome variables-removing effects of factors correlated with endorsement only 4 to 6 weeks earlier-and endorsement still had a large effect on outcomes. Thus, without the laws, some students would drink less than others, but they may drink even less with the laws in place, using the existence of underage drinking laws to reinforce their disinclination to drink (or to drink irresponsibly). The unexpectedly large proportion of college students who endorsed adherence to underage-drinking laws, along with the large magnitude of effects on outcomes, have major implications for public policy if these results hold up, even in part, in causal studies. If underage drinking laws only reinforce disinclinations to drink, this is a highly desirable public-policy outcome during a period of peak risk, which supports retaining the underage drinking laws (and is consistent with federal courts' arguments regarding the rational basis, and, hence, constitutionality of these laws; Wagenaar & Toomey, 2002) .
Beyond the policy relevance of our results, there are a number of additional implications for understanding the relation between drinking laws and risky behaviors. Because of the more advanced social reasoning of young adults relative to younger adolescents, the specific question about adherence asked whether respondents agreed that they had a personal responsibility to adhere to the law. Given the greater freedoms of the college environment and the ready availability of alcohol, our expectation was that internalized attitudes (i.e., personal responsibility) about adherence to the law would be more predictive of alcohol-related behaviors and harms than mere acknowledgment of rules (i.e., that one should obey rules). This expectation is consistent with contemporary developmental theories (e.g., Smetana & Villalobos, 2009; see Reyna & Rivers, 2008, for an overview) .
Surprisingly, a sizable proportion of college students at two differing universities endorsed the norm that they had a responsibility to themselves to wait until they were of legal age to drink. However, neither sample yielded a clear majority in favor of such a responsibility. Therefore, there was neither an overwhelming majority for nor against this social norm, with one sample evenly split. Although this split is not a ringing endorsement of the minimum legal age among underage students, it does not support wholesale dismissal of the minimum legal age among students as argued by the Amethyst Initiative. This division among students is a reminder that the effects of laws need not be uniform across groups. The proponents of the Amethyst Initiative could be right that such laws promote disrespect, but they might do so mainly among those who would engage in risky drinking anyway. Among those who endorse respect for the law, in contrast, those same laws and associated policies (e.g., university policies) could provide motivation to refrain from (or moderate) drinking.
The roughly even division of the samples into endorsers and nonendorsers provides good measurement conditions for comparing their outcomes. Endorsement of a personal responsibility to obey the legal age drinking law was significantly related to all self-reported outcomes, including amount and frequency of drinking; troubling high-risk behaviors, such as heavy drinking/bingeing; and experience of serious harms, such as physical injury. Therefore, endorsement was not simply empty rhetoric (e.g., because of failures to self-regulate), but, rather, was associated with differences in self-reported outcomes, namely, drinking behaviors and their consequences. Endorsers also differed from nonendorsers in their disagreement with "gist principles" that promote risky behavior, a construct derived from fuzzy-trace theory (e.g., endorsers rejected the principles that getting drunk is better than being alone or being bored) (e.g., .
Negative consequences could have been underreported (because of social disapproval; e.g., participants might be reluctant to admit that fights or sexual assaults occurred when drinking), but such underreporting works against our hypotheses about group differences. That is, in spite of any tendency to underreport negative outcomes, large differences emerged between those who did and did not endorse obeying the law. It is plausible that both endorsers and nonendorsers had similar access to alcohol, but endorsers did not take advantage of this access to the extent that nonendorsers did, and therefore suffered fewer negative consequences. Having identified large differences in outcomes between endorsers and nonendorsers, future research should examine the specific causal mechanisms behind these differences.
Our findings cannot be used to infer causality, but they should provoke inquiry about potential causal mechanisms, especially in the context of prior research and theory (for reviews, see Masten et al., 2008; Reyna & Farley, 2006) . Although correlation does not imply causation, causation implies correlation. Thus, epidemiological research (correlational research) typically precedes randomized control trials (causal experiments). If some critics of drinking laws were correct that the law had no effect on self-regulated behavior, we would not have observed the pervasive relations between attitudes toward adherence and outcomes. Moreover, these differences were obtained within a small window of time that produces large differences in drinking behavior, narrowing down potential causes. We isolated a period of transition from high school to college, controlled for baseline levels of outcomes within this small window (e.g., heavy drinking before entering college), and controlled for such factors as gender and race. Endorsing a personal responsibility to obey the law accounted for unique variance beyond gender, race, and baseline outcomes.
However, racial/ethnic groups differed considerably in endorsement of personal responsibility to obey underage drinking laws, pointing to sociocultural factors among minority groups that are protective against risky drinking and alcohol-related harms during This document is copyrighted by the American Psychological Association or one of its allied publishers.
this time of life (Jackson, Knight, & Rafferty, 2010) . That is, racial/ethnic minority groups were more likely to endorse this social value of adherence to minimum drinking age laws (and those who did so were less likely to experience alcohol-related harms). As Bourgeois and Bowen's (2001) research indicates (and consistent with dynamic social impact theory), members of groups who interact (e.g., those who live on the same floor in dorms) socially influence one another, in this instance reinforcing and amplifying group norms that discourage alcohol use. Based on prior research, racial/ethnic differences in alcohol consumption seem to be a complex function of such social norms, but also of differences in positive versus negative motivation (e.g., coping with stress among African Americans), and time of life. For example, although African Americans are (on average) poorer and subject to specific stressors, they drink less and experience fewer alcohol-related harms in adolescence and young adulthood relative to non-Hispanic Whites. However, this pattern diminishes or reverses after young adulthood, which has been linked to coping with negative emotions (Cooper et al., 2008) . When endorsement of the legal item was controlled for (as a covariate), minority groups in this study still reported lower levels of consumption and of risky drinking, consistent with prior studies, although they were less likely (rather than more likely as Cooper et al. observed after young adulthood) in one sample to endorse using alcohol to cope with loneliness or boredom.
Although such factors as coping, conscientiousness, social reasoning, self-regulation of impulses, lack of parental monitoring, and proximal social influences are likely to play a role in adhering to the drinking law, it is not clear how these factors combine with one another and with cultural differences to lower risk in the presence versus absence of the law. Subsequent research should measure these factors for populations in different legal contexts, and examine their relations to drinking, risky behaviors, and alcohol-related harms.
Causal hypotheses can be examined experimentally and effective prevention programs can be facilitated through public policies (e.g., Reyna & Farley, 2006) . Although some observers assume that social norms cannot be inculcated through instruction and that this instruction does not affect behavior, these assumptions are demonstrably false (e.g., Fischhoff, 2008 ; for a review of experimental evidence on these points, see Reyna & Farley, 2006; . Efforts to inculcate adherence to drinking laws can communicate the reduced harms associated with adherence as reported in this study and elsewhere. Indeed, the dose-response relation between alcohol exposure (i.e., consumption) and negative consequences has been well documented, including improvements in health outcomes during prohibition (despite popular myths to the contrary, Okrent, 2010; Owens, 2011) . Research suggests that effective instruction should incorporate a multicomponent approach, addressing such factors as self-efficacy (perceived ability to implement social values or norms), mental representations of risky options (so that the relevance of social norms is recognized in superficially different contexts), and practice retrieving social norms (so that they are implemented automatically, even under emotional stress; . Similar results were obtained at both universities and response rates exceeded those of some earlier studies of students in transition from high school to college (Read et al., 2002) . However, the current samples are not nationally representative (they were representative of the populations of entering students at each university). Also, these results may not apply to underage noncollege youth, who exhibit different alcohol use than college students of the same age (Blanco et al., 2008) .
In sum, if only a fraction of the effect of endorsement observed here holds up in subsequent causal research, the policy impact would be substantial because of the high prevalence of alcoholrelated negative consequences. Underage drinking laws may reinforce predisposing factors that reduce consumption, which supports their use as a major public-policy instrument and complements policies to limit access to alcohol in underage populations. These results are consistent with causal mechanisms linking internalized social norms to lower levels of risky behavior and, therefore, reduced harms-but research is needed to test these causal hypotheses (e.g., Fishbein, 2008; Mills et al., 2008) . The degree to which adherence to social norms deters drinking relative to effects of laws that deter "risk opportunity" (access to alcohol) is unknown (Brown et al., 2008) . The strong association between endorsement and outcomes observed in this study, however, suggests that subsequent studies should investigate whether adherence to these norms can be increased in vulnerable populations and whether this results in reductions in adverse outcomes.
